
 

Class VI UIC Area of Review and Corrective Action 

This submission is for: 

      Project ID:    R09-CA-0010  

      Project Name:    Mullen Storage Project  

      Current Project Phase:    Pre-Injection Prior to Construction  

 

Overview 

Simulator Used for AoR delineation modeling: GEM 

Version Used: GEM 2019.10 

Simulator Description/Documentation: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-

03-2022-1838/CMG_GEM_Simulator--Documentation.pdf 

Total Simulation Time From Start of Injection: 128 yrs 

Additional AoR Delineation Information: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-

05-03-2022-1838/CTV--III-----AoR_CA--AoR--Delineation.pdf 

 

Model Domain 

Coordinate System: State Plane 

      Horizontal Datum: NAD27 

      Coordinate System Units: ft 

      Vertical Datum: Mean Sea Level 

      Describe Vertical Datum: Mean Sea Level 

      Zone: 2 

      FIPSZONE: 402   ADSZONE: 3301 

Mesh Type: Other 

      Describe Mesh Type: Tartan 

Domain Size in Global Units Specified Above 

      Domain Coordinates File: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-

1838/CTV--III-----Confidentiality-----Domain--Coord.pdf 

Grid Size 

      Number of Nodes in    x: 125   y: 125   z: 133 

Grid Spacing: Variable 

Grid File Format: ASCII file containing vertices and elements 

      Grid File Description: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-

1838/CTV--III-----AoR_CA--Grid--File--Description.pdf 

      Grid Data File: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV-

-III-----Confidentiality-----Grid.pdf 

Faults Modeled: No 

Caprock Modeled: No 

Image File(s) for Model Domain Grid: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-

03-2022-1838/CTV--III-----Confidentiality-----Grid--image.pdf 

 

Processes Modeled by Simulator 

Reservoir Conditions: 

Supercritical CO2 Conditions 

Phases Modeled: 

Aqueous   Supercritical CO2 

Aqueous Phase: 

      Phase Compressibility: Compressible 

             Compressibility Value: 0.000003 1/psi 

      Phase Composition: Compositional 

      Aqueous Phase Components: 

             CO2   Water 

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CMG_GEM_Simulator--Documentation.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CMG_GEM_Simulator--Documentation.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----AoR_CA--AoR--Delineation.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----AoR_CA--AoR--Delineation.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----Confidentiality-----Domain--Coord.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----Confidentiality-----Domain--Coord.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----AoR_CA--Grid--File--Description.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----AoR_CA--Grid--File--Description.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----Confidentiality-----Grid.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----Confidentiality-----Grid.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----Confidentiality-----Grid--image.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----Confidentiality-----Grid--image.pdf


Supercritical CO2 Phase: 

      Phase Compressibility: Compressible 

      Phase Composition: Compositional 

      Supercritical CO2 Phase Components: 

             CO2 

Equation of State Description Including Reference: CMG GEM uses Peng Robinson EOS 

      File with EOS Reference or Documentation: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-

PreConstruction/AoRModeling-05-03-2022-1838/EOS--SPE-89343_Reservoir-Simulation-of-CO2-Storage-in-Deep-Saline-Aquifers.pdf 

Multifluid Flow Processes: 

Advection   Dispersion   Diffusion   Buoyancy 

Non-wetting Fluid Trapping   Pore Compressibility 

Thermal Conditions: Isothermal 

      Heat Transport Processes: 

Geochemistry Modeled: No 

Geomechanical/Structural Deformations Modeled: No 

 

Rock Properties and Constitutive Relationships 

Porosity/Permeability Model 

Single Porosity 

Porosity Distribution: Heterogeneous 

      Spatially Variable Porosity File: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-

2022-1838/CTV--III-----Confidentiality-----Porosity.pdf 

      File Describing how Porosity was Determined and Assigned to Numerical Model: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-

0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----AoR_CA--Porosity--determination.pdf 

          Image Files for Porosity Distributions: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-

PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----AoR_CA--Porosity--distribution.pdf 

Permeability Distribution: Heterogeneous 

      Spatially Variable Permeability File: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-

05-03-2022-1838/CTV--III-----Confidentiality-----Permeability.pdf  mD 

      File Describing how Permeability was Determined and Assigned to Numerical Model: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-

CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----AoR_CA--Permeability--determination.pdf 

          Image Files for Permeability Distributions: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-

PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----AoR_CA--Permeability--distribution.pdf 

      Number of Rock Types Modeled: 1 

          Description of Rock Type Selection and Assignment: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-

PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----AoR_CA--Rock--type--determination.pdf 

          Rock Type Distribution Data File: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-

05-03-2022-1838/CTV--III-----Confidentiality-----Rock--type.pdf 

          Image Files for Rock Type Distribution: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-

PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----AoR_CA--Rock--type--distribution.pdf 

        Rock Type #1 

                Rock Compressibility: Pore 

                Rock Compressibility Distribution: Single Value 

                      Compressibility Value: 0.000003 1/psi 

                Constitutive Relationships 

                Aqueous Saturation vs. Capillary Pressure: Functional Form 

                      File Describing Functional Form Used for Aqueous Saturation vs Capillary Pressure: 

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----AoR_CA--

Capillary--Pressure.pdf 

                Aqueous Trapped Gas Modeled: Yes 

                Hysteresis other than non-wetting fluid trapping: No 

                Aqueous Relative Permeability: Functional Form 

                      File Describing Functional Form Used for Aqueous Relative Permeability: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/EOS--SPE-89343_Reservoir-Simulation-of-CO2-Storage-in-Deep-Saline-Aquifers.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/EOS--SPE-89343_Reservoir-Simulation-of-CO2-Storage-in-Deep-Saline-Aquifers.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----Confidentiality-----Porosity.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----Confidentiality-----Porosity.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----AoR_CA--Porosity--determination.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----AoR_CA--Porosity--determination.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----AoR_CA--Porosity--distribution.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----AoR_CA--Porosity--distribution.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----Confidentiality-----Permeability.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----Confidentiality-----Permeability.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----AoR_CA--Permeability--determination.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----AoR_CA--Permeability--determination.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----AoR_CA--Permeability--distribution.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----AoR_CA--Permeability--distribution.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----AoR_CA--Rock--type--determination.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----AoR_CA--Rock--type--determination.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----Confidentiality-----Rock--type.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----Confidentiality-----Rock--type.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----AoR_CA--Rock--type--distribution.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----AoR_CA--Rock--type--distribution.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----AoR_CA--Capillary--Pressure.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----AoR_CA--Capillary--Pressure.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----AoR_CA--Relative--permeability-----Water.pdf


0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----AoR_CA--Relative--permeability-----Water.pdf 

                Hysteresis other than non-wetting fluid trapping: No 

                Gas Relative Permeability: Functional Form 

                      File Describing Functional Form Used for Gas Relative Permeability: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-

0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----AoR_CA--Relative--permeability-----Gas.pdf 

                Hysteresis other than non-wetting fluid trapping: No 

                Porosity and Permeability Reduction Due to Salt Precipitation 

 

Boundary Conditions 

      Attach Boundary Conditions Description File: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-

PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----AoR_CA--Boundary--conditions.pdf 

 

Initial Conditions 

Initial Phases in Domain:    Aqueous 

Initial Aqueous Pressure: Varying with Depth, Temperature, and Salinity 

Initial Aqueous Pressure: 2860 psi   at Reference Elevation: 6900 ft 

Initial Temperature: Varying with Depth 

      Initial Temperature: 151 F   at Reference Elevation: 6900 ft   Gradient: 0.013 deg F/ft 

Initial Salinity: Spatially Constant 

      Initial Salinity: 15500 ppm 

 

Operational Information 

Number of Injection Wells: 6 

        Injection Well #1 

                Well Direction: Vertical 

                      Location: X: 0 Model Units   Y: 0 Model Units 

                Wellbore Diameter: Variable 

                      Wellbore Diameter File: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-

03-2022-1838/CTV--III-----Injector--C1-----Wellbore--Dia.pdf 

                Well Screen Interval Provided as: Single Interval 

                      Elevation of Top of Screened Interval: 0   Elevation of Bottom of Screened Interval: 0 ft 

                Mass Rate of Injection: 1 MMT/yr 

                Total Mass of Injection: 28.2 MMT 

                Fracture Gradient: 0.76  psi/ft 

                      Maximum Injection Pressure: 4224 psi   Elevation Corresponding to Pressure: 6178 ft 

                      Description of How Fracture Gradient and Maximum Injection Pressure were Determined File: 

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----Injector--C1-

----Frac--gradient.pdf 

                Composition of Injectate: Pure CO2 

                Injection Schedule Provided as: Single Injection Period 

                      Injection Start Date: 01/01/2026   Stop Date: 01/01/2054 

        Injection Well #2 

                Well Direction: Vertical 

                      Location: X: 0 Model Units   Y: 0 Model Units 

                Wellbore Diameter: Variable 

                      Wellbore Diameter File: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-

03-2022-1838/CTV--III-----Injector--C2-----Wellbore--Dia.pdf 

                Well Screen Interval Provided as: Single Interval 

                      Elevation of Top of Screened Interval: 0   Elevation of Bottom of Screened Interval: 0 ft 

                Mass Rate of Injection: 1 MMT/yr 

                Total Mass of Injection: 28.2 MMT 

                Fracture Gradient: 0.76  psi/ft 

                      Maximum Injection Pressure: 4919 psi   Elevation Corresponding to Pressure: 7192 ft 

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----AoR_CA--Relative--permeability-----Water.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----AoR_CA--Relative--permeability-----Gas.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----AoR_CA--Relative--permeability-----Gas.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----AoR_CA--Boundary--conditions.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----AoR_CA--Boundary--conditions.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----Injector--C1-----Wellbore--Dia.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----Injector--C1-----Wellbore--Dia.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----Injector--C1-----Frac--gradient.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----Injector--C1-----Frac--gradient.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----Injector--C2-----Wellbore--Dia.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----Injector--C2-----Wellbore--Dia.pdf


                      Description of How Fracture Gradient and Maximum Injection Pressure were Determined File: 

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----Injector--C2-

----Frac--gradient.pdf 

                Composition of Injectate: Pure CO2 

                Injection Schedule Provided as: Single Injection Period 

                      Injection Start Date: 01/01/2026   Stop Date: 01/01/2054 

        Injection Well #3 

                Well Direction: Vertical 

                      Location: X: 0 Model Units   Y: 0 Model Units 

                Wellbore Diameter: Variable 

                      Wellbore Diameter File: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-

03-2022-1838/CTV--III-----Injector--E1-----Wellbore--Dia.pdf 

                Well Screen Interval Provided as: Single Interval 

                      Elevation of Top of Screened Interval: 0   Elevation of Bottom of Screened Interval: 0 ft 

                Mass Rate of Injection: 0.25 MMT/yr 

                Total Mass of Injection: 2.5 MMT 

                Fracture Gradient: 0.76  psi/ft 

                      Maximum Injection Pressure: 4111 psi   Elevation Corresponding to Pressure: 6011 ft 

                      Description of How Fracture Gradient and Maximum Injection Pressure were Determined File: 

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----Injector--E1-

----Frac--gradient.pdf 

                Composition of Injectate: Pure CO2 

                Injection Schedule Provided as: Single Injection Period 

                      Injection Start Date: 01/01/2026   Stop Date: 01/01/2036 

        Injection Well #4 

                Well Direction: Vertical 

                      Location: X: 0 Model Units   Y: 0 Model Units 

                Wellbore Diameter: Variable 

                      Wellbore Diameter File: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-

03-2022-1838/CTV--III-----Injector--E2-----Wellbore--Dia.pdf 

                Well Screen Interval Provided as: Single Interval 

                      Elevation of Top of Screened Interval: 0   Elevation of Bottom of Screened Interval: 0 ft 

                Mass Rate of Injection: 0.25 MMT/yr 

                Total Mass of Injection: 3.5 MMT 

                Fracture Gradient: 0.76  psi/ft 

                      Maximum Injection Pressure: 4774 psi   Elevation Corresponding to Pressure: 6984 ft 

                      Description of How Fracture Gradient and Maximum Injection Pressure were Determined File: 

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----Injector--E2-

----Frac--gradient.pdf 

                Composition of Injectate: Pure CO2 

                Injection Schedule Provided as: Single Injection Period 

                      Injection Start Date: 01/01/2026   Stop Date: 01/01/2040 

        Injection Well #5 

                Well Direction: Vertical 

                      Location: X: 0 Model Units   Y: 0 Model Units 

                Wellbore Diameter: Variable 

                      Wellbore Diameter File: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-

03-2022-1838/CTV--III-----Injector--W1-----Wellbore--Dia.pdf 

                Well Screen Interval Provided as: Single Interval 

                      Elevation of Top of Screened Interval: 0   Elevation of Bottom of Screened Interval: 0 ft 

                Mass Rate of Injection: 0.25 MMT/yr 

                Total Mass of Injection: 1.3 MMT 

                Fracture Gradient: 0.76  psi/ft 

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----Injector--C2-----Frac--gradient.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----Injector--C2-----Frac--gradient.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----Injector--E1-----Wellbore--Dia.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----Injector--E1-----Wellbore--Dia.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----Injector--E1-----Frac--gradient.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----Injector--E1-----Frac--gradient.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----Injector--E2-----Wellbore--Dia.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----Injector--E2-----Wellbore--Dia.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----Injector--E2-----Frac--gradient.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----Injector--E2-----Frac--gradient.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----Injector--W1-----Wellbore--Dia.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----Injector--W1-----Wellbore--Dia.pdf


                      Maximum Injection Pressure: 4207 psi   Elevation Corresponding to Pressure: 6155 m 

                      Description of How Fracture Gradient and Maximum Injection Pressure were Determined File: 

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----Injector--

W1-----Frac--gradient.pdf 

                Composition of Injectate: Pure CO2 

                Injection Schedule Provided as: Single Injection Period 

                      Injection Start Date: 01/01/2026   Stop Date: 01/01/2031 

        Injection Well #6 

                Well Direction: Vertical 

                      Location: X: 0 Model Units   Y: 0 Model Units 

                Wellbore Diameter: Variable 

                      Wellbore Diameter File: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-

03-2022-1838/CTV--III-----Injector--W2-----Wellbore--Dia.pdf 

                Well Screen Interval Provided as: Single Interval 

                      Elevation of Top of Screened Interval: 0   Elevation of Bottom of Screened Interval: 0 ft 

                Mass Rate of Injection: 0.5 MMT/yr 

                Total Mass of Injection: 7 MMT 

                Fracture Gradient: 0.76  psi/ft 

                      Maximum Injection Pressure: 4802 psi   Elevation Corresponding to Pressure: 7020 ft 

                      Description of How Fracture Gradient and Maximum Injection Pressure were Determined File: 

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----Injector--

W2-----Frac--gradient.pdf 

                Composition of Injectate: Pure CO2 

                Injection Schedule Provided as: Single Injection Period 

                      Injection Start Date: 01/01/2026   Stop Date: 01/01/2042 

Number of Production/Withdrawal Wells: 0 

 

Model Output/Results 

      Provide file name and corresponding spatial location for each file: CBI 

      Time-Series File: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-

1838/CTV--III-----AoR_CA--Computational--Modeling--time--series.pdf 

      Provide file name and corresponding variable and time stamp for each file: CBI 

      Snapshot File: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV-

-III-----Confidentiality-----Snapshot.pdf 

      Provide file name and corresponding description of surface for each file: CBI 

      Surface Flux File: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-

1838/CTV--III-----Confidentiality-----Flux.pdf 

 

AoR Pressure Front Delineation 

Lowermost USDW: 

      Name of Lowermost USDW: Undifferentiated Non-Marine Sediments 

      Water Density: 999.6 kg/m^3   at Elevation: 2517 ft 

             Location of Measurement for Density: Regional assessment 

      Temperature: 94 F   at Elevation: 2517 ft 

             Location of Measurement: Regional assessment 

      Pressure: 1090 psi   at Elevation: 2517 ft 

             Location of Measurement: Regional assessment 

      Salinity: 7900 ppm   at Elevation: 2517 ft 

             Location of Measurement: Regional assessment 

      Elevation of bottom of USDW: 2517 ft 

Injection Zone: 

      Name of Injection Zone: Injection zone 

      Water Density: 993.8 kg/m^3   at Elevation: 5941 ft 

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----Injector--W1-----Frac--gradient.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----Injector--W1-----Frac--gradient.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----Injector--W2-----Wellbore--Dia.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----Injector--W2-----Wellbore--Dia.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----Injector--W2-----Frac--gradient.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----Injector--W2-----Frac--gradient.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----AoR_CA--Computational--Modeling--time--series.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----AoR_CA--Computational--Modeling--time--series.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----Confidentiality-----Snapshot.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----Confidentiality-----Snapshot.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----Confidentiality-----Flux.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----Confidentiality-----Flux.pdf


             Location of Measurement: Regional assessment 

      Temperature: 138 F   at Elevation: 5941 ft 

             Location of Measurement: Regional assessment 

      Pressure: 2444 psi   at Elevation: 5941 ft 

             Location of Measurement: Regional assessment 

      Salinity: 15500 ppm   at Elevation: 5941 ft 

             Location of Measurement: Regional assessment 

      Elevation of top of Injection Zone: 5941 ft 

Method of Estimating Critical Pressure: Other 

      File Describing Critical Pressure Estimation: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-

PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----AoR_CA--Critical--Pressure--Calculation.pdf 

      Estimated Critical Pressure: 2577 psi 

Delineated AoR: 

      Shapefile or KML File Showing Delineated AoR: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-

PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----Confidentiality-----AoR--shapefile.pdf 

 

Corrective Action 

Corrective Action Comments: CBI 

 

Area of Review and Corrective Action Plan [40 CFR 146.82(a)(13) and 146.84(b) or applicable state
requirements] 

      Are you making an Area of Review and Corrective Action Plan submission at this time?: Yes 

Reason for Project Plan Submission: Permit application submission 

Project Plan Upload 

      Attach the Area of Review and Corrective Action Plan: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-

PreConstruction/AoRModeling-05-03-2022-1838/Attachment--B-----CTV--III-----AoR_CA.pdf 

Appendices and Supporting Materials Upload 

 

Area of Review Reevaluation [40 CFR 146.84(e) or applicable state requirements] 

      Minimum fixed frequency of AoR reevaluation: 5 Years 

      Are you making an Area of Review reevaluation submission at this time?: No 

Reevaluation Background 

Reevaluation Materials 

          Please upload your amended AoR and Corrective Action Plan on the previous tab. 

 

Complete Submission 

Authorized submission made by: Siraj Moopen 

For confirmation a read-only copy of your submission will be emailed to:    travis.hurst@crc.com 

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----AoR_CA--Critical--Pressure--Calculation.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----AoR_CA--Critical--Pressure--Calculation.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----Confidentiality-----AoR--shapefile.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/CTV--III-----Confidentiality-----AoR--shapefile.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/Attachment--B-----CTV--III-----AoR_CA.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/AoRModeling-05-03-2022-1838/Attachment--B-----CTV--III-----AoR_CA.pdf












































































































































































































CTV III Project Confidentiality 

 

The following are proprietary to CTV and considered confidential: 

1. Geological and computational modeling files 

2. Wellbore diagrams and wellbore records 

3. Project location 

4. Financial Information 

5. Corrective action assessment results  

 

Requests for these files can be made to Travis Hurst. 

 

Phone: 661-342-2409 

Email: Travis.Hurst@crc.com 
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Class VI UIC Financial Responsibility Demonstration 

This submission is for: 

      Project ID:    R09-CA-0010  

      Project Name:    Mullen Storage Project  

      Current Project Phase:    Pre-Injection Prior to Construction  

 

Cost Estimates 

Company providing estimates: California Resources Corp 

Cost of each phase:    Date of Third-Party Estimate:  

      Corrective Action on Deficient Wells: $0.00   1/9/2022 

      Plugging Injection Well: $0.00   1/9/2022 

      Post-Injection Site Care and Site Closure: $0.00   1/9/2022 

      Emergency and Remedial Response: $0.00   1/9/2022 

Total Cost Estimate:    $.00  

Year of Dollars: 2022 

Cost Estimate File: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/FinancialResp-05-03-2022-

1838/Financial--Assurance--Cost--Estimation.pdf 

Additional Cost Information: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/FinancialResp-05-03-2022-

1838/Primacy--Additional.pdf 

 

Trust Fund 

 

Surety Bond 

 

Letter of Credit 

Number of Letter of Credit Instruments: 1 

        Letter of Credit #1 

                Proof of Third Party Financial Strength 

                      Using credit ratings to prove financial strength: Yes 

                      Name of Issuing Institution: California Resources Corp 

                      Credit Rating: B1 (stable) 

                      Rating Date: 1/1/2022 

                      Company Issuing Rating: Moody's 

                Phases Covered by Instrument: 

                      Corrective Action on Deficient Wells 

                      Plugging Injection Well 

                      Post-Injection Site Care and Site Closure 

                Total Cost of Selected Phases:    $.00  

                Using more than one instrument to cover a single phase: No 

                Value of Instrument: $0.00 

                Instrument Language 

                Standby Trust 

                Has a standby trust been established: No 

                Instrument File: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/FinancialResp-05-03-2022-

1838/Financial--Responsibility--Letter--of--Credit--CTV.pdf 

 

Third Party Insurance 

Number of Third Party Insurance Instruments: 1 

        Third Party Insurance #1 

                Proof of Third Party Financial Strength 

                      Using credit ratings to prove financial strength: Yes 

                      Name of Issuing Institution: California Resources Corp 

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/FinancialResp-05-03-2022-1838/Financial--Assurance--Cost--Estimation.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/FinancialResp-05-03-2022-1838/Financial--Assurance--Cost--Estimation.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/FinancialResp-05-03-2022-1838/Primacy--Additional.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/FinancialResp-05-03-2022-1838/Primacy--Additional.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/FinancialResp-05-03-2022-1838/Financial--Responsibility--Letter--of--Credit--CTV.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/FinancialResp-05-03-2022-1838/Financial--Responsibility--Letter--of--Credit--CTV.pdf


                      Credit Rating: B1 (stable) 

                      Rating Date: 1/1/2022 

                      Company Issuing Rating: Moody's 

                Phases Covered by Instrument: 

                      Emergency and Remedial Response 

                Total Cost of Selected Phases:    $.00  

                Using more than one instrument to cover a single phase: No 

                Value of Instrument: $0.00 

                Instrument Language 

                Instrument File: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/FinancialResp-05-03-2022-

1838/Financial--Responsibility--Insurance.pdf 

 

Escrow Account 

 

Self Insurance 

Is Self Insurance Used as a Financial Instrument: No 

 

Other Instrument 

 

Notifications 

 

Complete Submission 

Authorized submission made by: Travis Hurst 

For confirmation a read-only copy of your submission will be emailed to:    travis.hurst@crc.com 

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/FinancialResp-05-03-2022-1838/Financial--Responsibility--Insurance.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/FinancialResp-05-03-2022-1838/Financial--Responsibility--Insurance.pdf


CLASS VI FINANCIAL RESPONSIBILITY DEMONSTRATION 

COST ESTIMATES DESCRIPTION 40 CFR 146.85 

 

This financial assurance section for the project was prepared to meet the requirements §609.C.1 [40 CFR 
§146.82(a)(14) and §146.85(a)]. Carbon TerraVault Holdings (CTV) will provide updated estimates that 
are verified with a third party contractor. CTV utilized the EPA Cost Estimation Tool for initial estimates.  

Financial responsibility will be covered by the following:  

1. Letter of Credit for Post-Injection Site Care and Closure and Injection Well Plugging. 

2. Insurance coverage for Emergency and Remedial Response. 

 

The cost estimates for financial assurance are business confidential. 



FINANCIAL RESPONSIBILITY 

CLASS VI EMERGENCY AND REMEDIAL RESPONSE INSURANCE 

40 CFR 146.85 

 

Emergency and Remedial Response Insurance 

Carbon TerraVault Holding LLC (CTV) will provide financial assurance for Emergency and Remedial 
Response by procuring an environmental insurance policy. The limits will be re-determined by a 
reasonable estimate of the cost of these activities prior to the commencement of injection operations. 
The project environmental insurance policy will be placed with an A.M. Best A or higher rated carrier and 
will cover all emergency and remedial response activities arising from the assets. The selected insurance 
carrier will issue a financial assurance certificate in compliance with state and federal regulations. 



FINANCIAL RESPONSIBILITY 

CLASS VI INJECTION WELL PLUGGING AND 

POST-INJECTION SITE CARE AND CLOSURE LETTER OF CREDIT 

40 CFR 146.85 

 

Project Letter of Credit Description 

Carbon TerraVault Holdings LLC (CTV) will provide financial assurance for Injection Well Plugging and 
Post-injection Site Care and Site Closure by posting a letter of credit. The amount of each letter of credit 
would be determined by a reasonable estimate of the cost of these activities. CTV will provide an 
updated estimate from a third party prior to project approval. The letter of credit will be backed by 
California Resources Corporation’s (CRC) Credit Agreement with Citibank, N.A., as administrative agent, 
and certain other lenders as participants. This credit agreement consists of a senior revolving loan 
facility (Revolving Credit Facility) with an aggregate commitment of $492 million, which CRC is permitted 
to increase if CRC obtains additional commitments from new or existing lenders. The Revolving Credit 
Facility also includes a sublimit of $200 million for the issuance of letters of credit. The letters of credit 
were issued to support ordinary course marketing, insurance, regulatory and other matters. As of June 
30, 2021, CRC had an undrawn Revolving Credit Facility, approximately $75 million available in letter of 
credit issuance capacity and $151 million of cash. CRC is currently making efforts to add to the aggregate 
commitment and the sub-limit for letters of credit. 



Financial Responsibility 

No additional cost information necessary. 



 

Class VI UIC Pre-Operational Testing 

This submission is for: 

      Project ID:    R09-CA-0010  

      Project Name:    Mullen Storage Project  

      Current Project Phase:    Pre-Injection Prior to Construction  

Proposed Pre-Operational Testing: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/PreOpTest-05-03-

2022-1838/Preoperational--Formation--Testing--CTV--III.pdf 

Proposed Pre-Operational Testing Schedule: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-

PreConstruction/PreOpTest-05-03-2022-1838/Pre-operational--Formation--Testing--CTV--III.pdf 

State Pre-Operational Test Results: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/PreOpTest-05-03-

2022-1838/EPA--Primacy--Pre-Operational--Testing.pdf 

 

Well and Cement Logs 

 

MITs 

 

Core Analyses 

 

Formation Characterization 

 

Injection Well Testing 

 

Complete Submission 

Authorized submission made by: Travis Hurst 

For confirmation a read-only copy of your submission will be emailed to:    travis.hurst@crc.com 

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/PreOpTest-05-03-2022-1838/Preoperational--Formation--Testing--CTV--III.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/PreOpTest-05-03-2022-1838/Preoperational--Formation--Testing--CTV--III.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/PreOpTest-05-03-2022-1838/Pre-operational--Formation--Testing--CTV--III.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/PreOpTest-05-03-2022-1838/Pre-operational--Formation--Testing--CTV--III.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/PreOpTest-05-03-2022-1838/EPA--Primacy--Pre-Operational--Testing.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/PreOpTest-05-03-2022-1838/EPA--Primacy--Pre-Operational--Testing.pdf


The EPA has primacy in the state of California. Additional pre-operational testing not required. 



PREOPERATIONAL TESTING 

CTV III 

Preoperational Testing 

Overview 

Pre-operational formation testing for the project includes a suite of logging, coring, geohydrologic testing 

and reservoir testing during the drilling and completion of the injection and monitoring wells. 

1. Open-hole logging will support reservoir rock and fluid properties characterization. 

2. Coring of the reservoir and confining layer will provide data on porosity, permeability, mineralogy, 

and lithology. 

3. Fluid sampling, pressure and temperature data gathering will define project baselines. 

4. Reservoir testing will assess reservoir and confining layer geomechanics. 

The results of the testing activities will be documented in a report and submitted to the EPA after the well 

drilling and testing activities have been completed, and before carbon dioxide injection commences. 

For injection and monitoring wells see Attachment G for pre-injection testing of project wells. 

Preoperational testing schedule will be discussed with the EPA during site review and testing will be 

completed prior to the injection of CO2. 

 

1. Reservoir 

Reservoir property data will define the USDW, monitoring zone and storage reservoir baselines for 

monitoring. The stresses will constrain the operating parameters. One representative sample or test will 

be performed for each of the following: 

• Pressure, temperature, and fluid samples of the storage reservoir, monitoring zone and USDW. 

o Fluid sampling - for all analytes to be monitored during injection operations, per the Testing 

and Monitoring Plan 

 

• Step rate test of the storage reservoir and confining zone to define fracture gradients. 

 

• Perform pressure build-up testing as part of the Pre-Operational Testing plan (anticipated testing 

method: pressure build-up test). 

 

2. Wireline Logging Program 

Wireline logging of new injection wells and monitoring wells will consist of conventional and advanced 

open-hole and cased-hole logs of the surface, intermediate, and injection sections. 

Open-hole logging program: 



• Triple combo (gamma ray, neutron porosity, bulk density, resistivity) will be run on the surface, 

intermediate and injection intervals for all injection and monitoring wells. 

• Advanced logs like Spectral gamma ray, dipole full-wave sonic and nuclear magnetic resonance (NMR) 

logs will be run over the intermediate and injection intervals for one of the injection or monitoring 

wells. 

Cased-hole logging program: 

• Cement bond logs will be run on the surface, intermediate and injection casing sections to verify 

cement integrity and zonal isolation. 

• A pulsed neutron capture log should be run on the injection zone to provide a baseline water-to-gas 

saturation to support saturation and injection modeling over the life of the project.  

 

3. Coring Program 

A whole core / sidewall core will be taken on one well to evaluate fluid and rock properties to calibrate 

against open-hole logs. The objective of the coring zones is to determine the nature of the storage 

reservoir and the confining layer properties. 

Proposed Core Analyses for the Confining Layer and Storage Reservoir: 

• Porosity 

• Permeability to air  

• Saturations 

• Grain density – to calibrate porosity logs 

• Core descriptions 

Proposed Special Core Analysis: 

• Capillary pressure on select plugs to determine pore throats and relate water saturations to 

permeability (K) and porosity (φ)  for the storage reservoir and confining layer 

• X-ray diffraction (XRD) to determine clay mineralogy and validate petrophysical clay volume 

calculations for the storage reservoir and confining layer 

• CO2 to water relative permeability for the storage reservoir 

• Thin section and scanning electron microscopy (SEM) analyses for the confining later and storage 

reservoir 

 

4. CO2 Stream Compatibility with Subsurface Fluids, Minerals and Materials 

 

• Confirm the composition and water content of the CO2 injectate as part of baseline sampling and 

verify that it will not react with the formation matrix (anticipated testing methods: various 

geochemical analyses). 

• Confirm that the properties of the CO2 stream are consistent with the AoR delineation model inputs 

(anticipated testing methods: various geochemical analyses). 



• Confirm that the analytes for injectate and ground water quality monitoring are appropriate based 

on the results of geochemical modeling evaluation (anticipated testing methods: various 

geochemical analyses). 

• Following the pre-construction measurement of the composition, properties, and corrosiveness of 

the injectate, review the well construction materials and cement in the context of the results of 

these tests (anticipated testing methods: various geochemical analyses).  

 

5. Seismic History and Seismic Risk 

Provide a seismicity monitoring plan and establish baseline seismicity (anticipated testing method: 

existing seismic network/historic seismicity database). 

 

6. Financial Responsibility 

Updated cost estimates based on third party assessment and confirmation of insurance and credit line.  

 

7. Alternative PISC Timing Determination 

Acquisition of data gathered as part of preoperational testing will aid in refining plume stability in 

support of alternative PISC timing. 



PREOPERATIONAL TESTING 

CTV III 

Preoperational Testing 

Overview 

Pre-operational formation testing for the project includes a suite of logging, coring, geohydrologic testing 

and reservoir testing during the drilling and completion of the injection and monitoring wells. 

1. Open-hole logging will support reservoir rock and fluid properties characterization. 

2. Coring of the reservoir and confining layer will provide data on porosity, permeability, mineralogy, 

and lithology. 

3. Fluid sampling, pressure and temperature data gathering will define project baselines. 

4. Reservoir testing will assess reservoir and confining layer geomechanics. 

The results of the testing activities will be documented in a report and submitted to the EPA after the well 

drilling and testing activities have been completed, and before carbon dioxide injection commences. 

For injection and monitoring wells see Attachment G for pre-injection testing of project wells. 

Preoperational testing schedule will be discussed with the EPA during site review and testing will be 

completed prior to the injection of CO2. 

 

1. Reservoir 

Reservoir property data will define the USDW, monitoring zone and storage reservoir baselines for 

monitoring. The stresses will constrain the operating parameters. One representative sample or test will 

be performed for each of the following: 

• Pressure, temperature, and fluid samples of the storage reservoir, monitoring zone and USDW. 

o Fluid sampling - for all analytes to be monitored during injection operations, per the Testing 

and Monitoring Plan 

 

• Step rate test of the storage reservoir and confining zone to define fracture gradients. 

 

• Perform pressure build-up testing as part of the Pre-Operational Testing plan (anticipated testing 

method: pressure build-up test). 

 

2. Wireline Logging Program 

Wireline logging of new injection wells and monitoring wells will consist of conventional and advanced 

open-hole and cased-hole logs of the surface, intermediate, and injection sections. 

Open-hole logging program: 



• Triple combo (gamma ray, neutron porosity, bulk density, resistivity) will be run on the surface, 

intermediate and injection intervals for all injection and monitoring wells. 

• Advanced logs like Spectral gamma ray, dipole full-wave sonic and nuclear magnetic resonance (NMR) 

logs will be run over the intermediate and injection intervals for one of the injection or monitoring 

wells. 

Cased-hole logging program: 

• Cement bond logs will be run on the surface, intermediate and injection casing sections to verify 

cement integrity and zonal isolation. 

• A pulsed neutron capture log should be run on the injection zone to provide a baseline water-to-gas 

saturation to support saturation and injection modeling over the life of the project.  

 

3. Coring Program 

A whole core / sidewall core will be taken on one well to evaluate fluid and rock properties to calibrate 

against open-hole logs. The objective of the coring zones is to determine the nature of the storage 

reservoir and the confining layer properties. 

Proposed Core Analyses for the Confining Layer and Storage Reservoir: 

• Porosity 

• Permeability to air  

• Saturations 

• Grain density – to calibrate porosity logs 

• Core descriptions 

Proposed Special Core Analysis: 

• Capillary pressure on select plugs to determine pore throats and relate water saturations to 

permeability (K) and porosity (φ)  for the storage reservoir and confining layer 

• X-ray diffraction (XRD) to determine clay mineralogy and validate petrophysical clay volume 

calculations for the storage reservoir and confining layer 

• CO2 to water relative permeability for the storage reservoir 

• Thin section and scanning electron microscopy (SEM) analyses for the confining later and storage 

reservoir 

 

4. CO2 Stream Compatibility with Subsurface Fluids, Minerals and Materials 

 

• Confirm the composition and water content of the CO2 injectate as part of baseline sampling and 

verify that it will not react with the formation matrix (anticipated testing methods: various 

geochemical analyses). 

• Confirm that the properties of the CO2 stream are consistent with the AoR delineation model inputs 

(anticipated testing methods: various geochemical analyses). 



• Confirm that the analytes for injectate and ground water quality monitoring are appropriate based 

on the results of geochemical modeling evaluation (anticipated testing methods: various 

geochemical analyses). 

• Following the pre-construction measurement of the composition, properties, and corrosiveness of 

the injectate, review the well construction materials and cement in the context of the results of 

these tests (anticipated testing methods: various geochemical analyses).  

 

5. Seismic History and Seismic Risk 

Provide a seismicity monitoring plan and establish baseline seismicity (anticipated testing method: 

existing seismic network/historic seismicity database). 

 

6. Financial Responsibility 

Updated cost estimates based on third party assessment and confirmation of insurance and credit line.  

 

7. Alternative PISC Timing Determination 

Acquisition of data gathered as part of preoperational testing will aid in refining plume stability in 

support of alternative PISC timing. 



 

Class VI UIC Project Information Tracking 

This submission is for: 

      Project ID:    R09-CA-0010  

      Project Name:    Mullen Storage Project  

      Current Project Phase:    Pre-Injection Prior to Construction  

 

General Information 

      Number of proposed Class VI wells: 6 

      Brief description of the project: Six Class VI injection wells. 

      Underground Injection Control (UIC) Program under Safe Drinking Water Act (SDWA) 

             Description: Class VI application for carbon storage 

Optional Additional Project Information 

      The Wild and Scenic Rivers Act, 16 U.S.C. 1273 et seq. 

             https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/ProjInfo-05-03-2022-1838/Federal--Laws--CTV--

III.pdf 

 

Facility and Owner/ Operator Information 

      Facility name: Carbon Terra Vault III 

      Facility mailing address: 4809 Elk Hills Rd, Tupman, CA 93276 

      Facility location:    Latitude: 35.278   Longitude: -119.469 

      Up to four Standard Industrial Classification (SIC) codes for the products/services provided by the facility: 7389 

      Facility located on Indian lands: No 

Facility contact information 

      Contact person: William Chessum 

      Contact's business phone number: 562 - 508 - 5781 

      Contact's business email: william.chessum@crc.com 

      Operator's name: Carbon TerraVault Holdings LLC 

      Operator's business address: 27200 Tourney Road, Suite 200 Santa Clarita, CA 91355 

      Operator's business phone number: 888 - 848 - 4754 

      Operator's status: Private 

Ownership status: Owner 

 

Initial Permit Application 

      Permit Application Narrative: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/ProjInfo-05-03-2022-

1838/Attachment--A-----CTV--III-----Narrative.pdf 

             Proposed project plans, submitted with the Project Plan Submission module: 

                    An Area of Review (AoR) and Corrective Action Plan 

                    A Testing and Monitoring Plan 

                    A Well Plugging Plan 

                    A Post-Injection Site Care (PISC) and Site Closure Plan 

                    An Emergency and Remedial Response Plan 

      Computational modeling information, submitted with the Area of Review Computational Modeling module 

      A financial responsibility demonstration, submitted with the Financial Responsibility Demonstration module 

      A proposed pre-operational logging and testing program, submitted with the Pre-Operational Testing module 

      Other Required Information: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/ProjInfo-05-03-2022-

1838/Attachment--G-----CTV--III-----Well--Construction--and--Testing--and--Operating.zip 

 

Updated Information 

 

Complete Submission 

Authorized submission made by: Travis Hurst 

For confirmation a read-only copy of your submission will be emailed to:    travis.hurst@crc.com 

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/ProjInfo-05-03-2022-1838/Federal--Laws--CTV--III.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/ProjInfo-05-03-2022-1838/Federal--Laws--CTV--III.pdf
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https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/ProjInfo-05-03-2022-1838/Attachment--A-----CTV--III-----Narrative.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/ProjInfo-05-03-2022-1838/Attachment--G-----CTV--III-----Well--Construction--and--Testing--and--Operating.zip
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/ProjInfo-05-03-2022-1838/Attachment--G-----CTV--III-----Well--Construction--and--Testing--and--Operating.zip
















































































































































































































































































































APPLICABLE FEDERAL LAWS 
CTV III 

Wild and Scenic Rivers Act (WSR Act)   

The Wild and Scenic Rivers Act (WSR Act) of 1968 (Public Law 90-542; 16 U.S.C. 1271 et seq.) was 
enacted by Congress to preserve certain rivers with outstanding natural, cultural, and recreational values 
in a free-flowing condition for the enjoyment of present and future generations. The WSR Act is notable 
for safeguarding the special character of these rivers, while also recognizing the potential for their 
appropriate use and development. It encourages river management that crosses political boundaries and 
promotes public participation in developing goals for river protection.  

The National Wild and Scenic Rivers System (NWSRS) was created by the WSR Act and is managed by 
the National Park Service and the U.S. Forest Service. Rivers may be designated by Congress, or if 
certain requirements are met, they may be designated by the Secretary of the Interior. Designated 
segments need not include the entire river and may include tributaries. Each river is administered by 
either a federal or state agency. Section 2(b) of the WSR Act creates three classifications of protected 
rivers, which are defined as follows: 

• “Wild River Areas” are those rivers or sections of rivers that are free of impoundments and 
generally inaccessible except by trail, with watersheds or shorelines essentially primitive and 
waters unpolluted. These represent vestiges of America.  

• “Scenic River Areas” are those rivers or sections of rivers that are free of impoundments, with 
shorelines or watersheds still largely primitive and shorelines largely undeveloped, but accessible 
in places by roads. 

• “Recreational River Areas” are those rivers or sections of rivers that are readily accessible by 
road or railroad, that may have some development along their shorelines, and that may have 
undergone some impoundment or diversion in the past. 

Regardless of the classification, each river in the National System is administered with the goal of 
protecting and enhancing the values for which it was designated.  

 
 

 
   

National Historic Preservation Act (NHPA) – National Historic Preservation Act (NHPA) §106  

First passed in 1966, the National Historic Preservation Act (NHPA; Public Law 89-665; 54 U.S.C. 
300101 et seq.) is legislation intended to preserve historic and archaeological sites in the United States of 
America. The act created the National Register of Historic Places, the list of National Historic 
Landmarks, and the State Historic Preservation Offices. 

Section 106 of the National Historic Preservation Act mandates federal agencies undergo a review 
process for all federally funded and permitted projects that will impact sites listed on, or eligible for 



listing on, the National Register of Historic Places. Specifically, it requires the federal agency to "take 
into account" the effect a project may have on historic properties. It allows interested parties an 
opportunity to comment on the potential impact projects may have on significant archaeological or 
historic sites. The main purpose for the establishment of the Section 106 review process is to minimize 
potential harm and damage to historic properties. 
CRC has retained a qualified archaeologist to conduct an archival records search, as well as pedestrian 
surveys, and to initiate Native American tribal consultation as necessary.  Prior to the proposed project 
undertaking, the archival records search will be conducted to determine: (i) if prehistoric or historical 
archaeological sites has previously been recorded within the project study area; (ii) if the project area has 
been systematically surveyed by archaeologists prior to the initiation of this field study; and/or (iii) 
whether the region of the project is known to contain archaeological sites and to thereby be 
archaeologically sensitive. Additionally, a record search of the Native American Heritage Commission 
(NAHC) Sacred Lands File will be conducted to ascertain whether traditional cultural places or cultural 
landscapes had been identified within the proposed project site. Any historic findings will be evaluated to 
determine significance and a plan to avoid and mitigate any adverse impacts to archaeological resources 
will be prepared by the qualified archaeologist for the Project as applicable. 

Endangered Species Act (ESA) – (16 U.S.C. 1531 et seq.)  

Enacted in 1973, the ESA is administered by the USFWS and the National Oceanic and Atmospheric 
Administration Fisheries Service (formerly National Marine Fisheries Service). The purpose of the ESA 
is to conserve and recover endangered and threatened species, as well as the ecosystems upon which they 
depend. ESA requires all federal agencies to protect listed species and preserve their habitats. Section 4 of 
ESA sets forth a process for listing species as endangered or threatened, for designating critical habitat for 
listed species, and for preparing recovery plans for listed species. Section 7 requires federal agencies to 
consult with the USFWS or National Oceanic and Atmospheric Administration Fisheries Service to 
ensure their actions do not jeopardize listed species. Section 9 prohibits the “take” of a listed species. 
Section 10 provides a means whereby a nonfederal action with the potential to result in the incidental take 
of a listed species while carrying out an otherwise lawful activity may be authorized under a permit. 
Section 11 sets forth enforcement and penalty provisions.  Under the ESA, “take” of listed wildlife 
species is prohibited, unless take authorization is first obtained from the USFWS. “Take” is broadly 
defined under the ESA and means to harass, harm, hunt, shoot, wound, kill, trap, capture, or collect, or 
attempt to engage in any such conduct.  

Based on initial review of the IPaC, the proposed project footprint overlaps designated critical habitat for 
Contra Costa Goldfields (Lasthenia conjugens), Delta Smelt (Hypomesus transpacificus), and Vernal 
Pool Fairy Shrimp (Branchinecta lynchi). A total of 15 federally listed species may be present and/or 
adversely impacted by the proposed project.  A species list obtained from the USFWS IPaC for listed 
species and critical habitats that may be present in or adversely affected by the proposed project is 
attached as reference (Figure ENV-1). 

As the project planning progresses, CRC will obtain an official species list from the USFWS and resume 
review of the project’s effects on listed species pursuant to the ESA as part of the overall regulatory 
review. Potential impacts on resources managed by the USFWS will be evaluated and applicable 
conservation measures will be designed to avoid or minimize effects to listed species, CRC has an 
existing contract with a qualified third-party environmental consultant to assist with biological pre-
activity surveys, biological assessment/report preparation, and biological and mitigation compliance 
monitoring as necessary. 



Coastal Zone Management Act (CZMA)

In 1972 Congress enacted the Coastal Zone Management Act (CZMA) (16 U.S.C. 1451 et seq.) to protect 
the coastal environment from growing demands associated with residential, recreational, commercial, and 
industrial uses (e.g., State and Federal offshore oil and gas development). The CZMA provisions help 
States develop coastal management programs (Programs) to manage and balance competing uses of the 
coastal zone. Federal Agencies must follow the Federal Consistency provisions as delineated in 15 CFR 
part 930. 

The CZMA requires that Federal actions that are reasonably likely to affect any land or water use or 
natural resource of the coastal zone be consistent with enforceable policies of a State's federally approved 
coastal management program. The "effects test" is used to determine whether an activity is subject to 
Federal consistency provisions: 

 Will the activity directly, indirectly, or cumulatively affect any natural resources, land uses, or 
water uses in the coastal zone?  

o If yes, then the activity is subject to Federal consistency.  
o If no, then the activity is not subject to Federal consistency 

As per 16 U.S.C. § 1453. Definitions (1) The term "coastal zone" means the coastal waters (including the 
lands therein and thereunder) and the adjacent shorelands (including the waters therein and thereunder), 
strongly influenced by each other and in proximity to the shorelines of the several coastal states, and 
includes islands, transitional and intertidal areas, salt marshes, wetlands, and beaches. The zone extends 
inland from the shorelines only to the extent necessary to control shorelands, the uses of which have a 
direct and significant impact on the coastal waters, and to control those geographical areas which are 
likely to be affected by or vulnerable to sea level rise.  

 
 

  

Fish and Wildlife Conservation Act (FWCA) 

The Fish and Wildlife Conservation Act (FWCA) of 1980 (16 U.S.C. §§ 2901 et seq.) declares that fish 
and wildlife are of ecological, educational, esthetic, cultural, recreational, economic, and scientific value 
to the Nation. The Act acknowledges that historically, fish and wildlife conservation programs have 
focused on more recreationally and commercially important species within a particular ecosystem, 
without provisions for the conservation and management of nongame fish and wildlife. The purposes of 
this Act are to encourage all federal departments and agencies to utilize their statutory and administrative 
authority, to the maximum extent practicable and consistent with each agency's statutory responsibilities, 
and to conserve and to promote conservation of non-game fish and wildlife and their habitats. The FWCA 
defines "non-game fish and wildlife" as wild vertebrate animals in an unconfined state, that are not 
ordinarily taken for sport, fur, or food, not listed as endangered or threatened species, and not marine 
mammals within the context of the Marine Mammal Protection Act. Another purpose is to provide 
financial and technical assistance to the states for the development, revision, and implementation of 
conservation plans and programs for nongame fish and wildlife. 

The proposed project area overlaps the plan area for the East Contra Costa County Natural Community 
Conservation Plan (NCCP)/Habitat Conservation Plan (HCP) and the proposed Bay/Delta Conservation 
Plan NCCP/HCP.  



CRC will consult with the applicable City or County to determine if proposed project activities require 
coverage under the NCCP/HCP(s). 



Figure ENV-1









































 

Class VI UIC Project Plan Submissions 

This submission is for: 

      Project ID:    R09-CA-0010  

      Project Name:    Mullen Storage Project  

      Current Project Phase:    Pre-Injection Prior to Construction  

 

Testing and Monitoring 

      Are You Making a Testing and Monitoring Plan Submission at this Time: Yes 

Reason for Project Plan Submission: Permit Application Submission 

Project Plan Upload 

      Attach the Testing and Monitoring Plan: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/ProjPlan-05-

03-2022-1838/Attachment--C-----CTV--III-----Testing--Monitoring--plan.pdf 

Appendices and Supporting Materials Upload 

      Attach Any Supporting Documentation for the Testing and Monitoring Plan: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-

0010/Phase1-PreConstruction/ProjPlan-05-03-2022-1838/CTV--III-----QASP.pdf 

 

Injection Well Plugging 

      Are You Making an Injection Well Plugging Plan Submission at this Time: Yes 

Reason for Project Plan Submission: Permit Application Submission 

Project Plan Upload 

      Attach the Injection Well Plugging Plan: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/ProjPlan-05-

03-2022-1838/Attachment--D-----CTV--III-----Injection--well--Plugging--Plan.pdf 

Appendices and Supporting Materials Upload 

 

PISC and Site Closure 

      Are You Making a Post-Injection Site Care and Site Closure Plan Submission at this Time: Yes 

Reason for Project Plan Submission: Permit Application Submission 

Project Plan Upload 

      Attach the Post-Injection Site Care and Site Closure Plan: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-

PreConstruction/ProjPlan-05-03-2022-1838/Attachment--E-----CTV--III-----PISC_SC.pdf 

Appendices and Supporting Materials Upload 

 

Emergency and Remedial Response 

      Are You Making an Emergency and Remedial Response Plan Submission at this Time: Yes 

Reason for Project Plan Submission: Permit Application Submission 

Project Plan Upload 

      Attach the Emergency and Remedial Response Plan: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-

PreConstruction/ProjPlan-05-03-2022-1838/Attachment--F-----CTV--III-----ERR.pdf 

Appendices and Supporting Materials Upload 

 

Complete Submission 

Authorized submission made by: Travis Hurst 

For confirmation a read-only copy of your submission will be emailed to:    travis.hurst@crc.com 

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/ProjPlan-05-03-2022-1838/Attachment--C-----CTV--III-----Testing--Monitoring--plan.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/ProjPlan-05-03-2022-1838/Attachment--C-----CTV--III-----Testing--Monitoring--plan.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/ProjPlan-05-03-2022-1838/CTV--III-----QASP.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/ProjPlan-05-03-2022-1838/CTV--III-----QASP.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/ProjPlan-05-03-2022-1838/Attachment--D-----CTV--III-----Injection--well--Plugging--Plan.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/ProjPlan-05-03-2022-1838/Attachment--D-----CTV--III-----Injection--well--Plugging--Plan.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/ProjPlan-05-03-2022-1838/Attachment--E-----CTV--III-----PISC_SC.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/ProjPlan-05-03-2022-1838/Attachment--E-----CTV--III-----PISC_SC.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/ProjPlan-05-03-2022-1838/Attachment--F-----CTV--III-----ERR.pdf
https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R09-CA-0010/Phase1-PreConstruction/ProjPlan-05-03-2022-1838/Attachment--F-----CTV--III-----ERR.pdf
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